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RESUME  OF  PREVIOUS  WOBK. 

Bleininger3'  found  that  clay  heated  to  250°C  or  above 
apparently  loses  a  large  part  of  Its  plasticity  and  its  dry- 
ing shrinkage  is  considerably  decreased.     Upon  mixing  with 

water,  preheated  clay  gradually  returns  to  the  plastic  state, 

2 

Brown  and  I.Iontgomery    studied  the  loss  in  weight  of 
various  clays  heated  to  different  temperatures.     They  found 
the  different  clays  lost  varying  amounts  of  water  at  the  diff- 
erent temperatures.     The  higher  grade  clays  such  as  ball  clays, 
Kaolins  and  fire  clays  lost  water  rapidly  between  350°C  and 
550°C     The  rate  of  loss  between  these  temperatures  decreased 
in  the  lower  grades  of  clay  and  in  surface  clay  the  slope  of 
the  temperature  versus  loss  of  weight  curve  was  most  gentle. 

All  of  the  clays  show  a  decrease  in  plasticity  when 
heated  to  250  C.    Brown  and  Montgomery  found  that  shale  had 
more  plasticity  at  350°C  than  at  temperatures  immediately  above 
or  below.     The  volume  shrinkage  is  decreased  by  preheating  at 
a  rate  varying  with  the  different  clays,  some  showing  a  marked 
decrease  at  certain  points  and  in  some  cases  even  an  increase 
at  certain  temperatures. 

-anedy    studied  the  loss  in  weight  of  a  Kaolin-Cal- 
cium Carbonate  mixture.     He  found  that  Kaolin  alone  lost  v;eight 
faster  than  a  mixture  of  Kaolin  with  thirty  per  cent  calcium 
carbonate  up  to  750OC.    At  this  point  the  mix  showed  a  sudden 

1    Bleininger    Bull.  Ho.  7,  U.S.  Bureau  of  Standards. 

2.  Brown  and  Montgomery    Vol.  14,  Tran3.  Amer.  Cer.  Soc.  p.  709. 

3    Kennedy    Vol.  10,  Amer.  Cer.  Society,  p.  304. 
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drop  in  weight  due  to  evolution  of  COg  from  the  carbonate 
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Knote    found  that  a  clay  studied  "by  him  showed  a 

sudden  drop  in  specific  gravity  at  4CC°C1  also  a  sudden  rise 
at  900°-  950°C   (The  specific  gravity  gradually  increased 
again  until  950°C  where  it  reached  about  the  same  value  as 
that  of  the  raw  clay)    .Vbove  90C°C  it  showed  a  normal  daorease 
due  to  the  process  of  vitrification.     Clay  heated  to  temper- 
ature "between  400  and  900°C  when  mixed  with  Ca(0E)g  showed  a 
pozzuolanic  reaction  which  cou^d  not  be  produced  if  the  clay 
were  heated  either  at  lower  or  Higher  temperatures. 
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1    J.  M.  Knote    Vol.  XII,  Trans.  Amer.  Cer.  Society,  p.  2£6 
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Llellor  and  Holdcroft1  studied  the  dehydration  of 
Kaolin,  finding  that  it  loses  water  rapidly  above  450°C  and 
on  up  to  650°C.     However  if  Kaolin  is  held  at  450°C  for  a 
sufficient  length  of  time  all  of  its  chemical  water  may  be 
driven  off.     Mellor  and  Holdcroft  found  Kaolin  to  rehydrate 
in  the  presence  of  steam  at  300°C 

It  has  been  shown  that  preheated  clays  show  a  loss 
in  plasticity  at  least,  but  up  to  a  certain  temperature  they 
tend  to  regain  it  upon  addition  of  water,  due  to  a  rehydration 
or  reabsorption  of  water  by  the  colloidal  constituents.  In 
order  to  determine  the  amount  of  rehydration  which  may  take 
place  after  different  heat  treatments  and  the  temperature  of 
calcining  beyond  which  no  rehydration  takes  place  the  present 
study  was  undertaken. 

The  clay  studied  was  a  plastic  surface  clay  from  Urbana 
Illinois,  low  in  Carbon  and  high  in  Iron.     The  clay  was  ground 
wet  to  pass  through  200  mesh  sieve,  dried  in  plaster  molds  and 
reground  dry  to  pass  through  12C  mesh  sieve.     Samples  approx- 
imately one  gram  each  were  weighed  into  porcelain  crucibles. 
These  were  dried  to  constant  weight  at  110°C  and  then  heated  to 
constant  veight  at  temperature  from  200°-1000°C  at  50°  intervals 
A  two  and  one  half  by  two  and  one  half  inch  Hoskins  electric 
furnace  was  used.     Losses  in  weight  are  calculated  on  the  basis 
of  the  dry  weight  at  110°C     Temperatures  up  to  500°C  were 
measured  to  2°C  and  the  higher  temperatures  to  5°C.     The  samples 
removed  from  the  furnace  for  weighing  were  cooled  in  a  dessi- 
cator  over  concentrated  sulphuric  acid.     The  average  time  of 

1    Llellor  and  Holdcroft    Vol.  10,  Eng.  Cer.  Society,  p.  94. 
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heating  required  to  obtain  constant  weight  at  the  various 
temperatures  was  seven  hours. 
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DISCUSSION  0?  F.3SULTS.     PART  I. 

At  low  temperatures  this  clay  loses  weight  rapidly, 
seventy  five  per  cent  of  its  total  loss  occuring  below  350°C 
This  excessive  loss  is  due  to  the  presence  of  a  large  amount 
of  mechanical  and  colloidal  pore  water,  since  this  clay  was 
very  plastic  and  had  undergone  weathering.    Between  350°C  and 
400°C  the  clay  showed  a  gain  in  weight.     The  exact  cause  for 
this  was  not  determined  but  it  is  very  probably  due  to  two 
things. 

Llellor  and  Holdcroft1  found  Kaolin  to  be  excessively 
hydroscopic  at  a  certain  temperature,  so  hydroscopic  in  fact 
that  they  were  compelled  to  cool  their  dehydrated  samples 
under  a  vacuum  in  order  to  get  accurate  results  on  the  dehy- 
dration.    Since  much  of  the  material  in  clay  is  colloidal  this 
excessive  hygroscopicity  may  be  due  to  a  change  in  the  condi- 
tion of  the  colloidal  matter  at  this  temperature.  Ferrous 
Iron  oxidizes  to  Ferric  Iron  at  400°C     In  view  of  the  fact 
that  a  great  portion  of  the  water  of  hydration  is  driven  off 
below  this  point  the  gain  in  weight  due  to  oxidation  exceeds 
that  lost  by  the  expulsion  of  water  between  350°  and  4uO°C. 

In  work  done  by  the  writer  upon  the  dehydration  of 

o 

shale  no  increase  in  weight  was  found  at  4UG  C     However  the 

mineralogical  and  colloidal  constituents  in  shale  and  surface 

clay  are  very  different  as  shown  by  their  other  physical  pro- 
perties. 

1    Liellor  and  Holdcroft    Vol.  10,  i&ig.  Cer.  Society,  p.  94. 
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Previous  work  done  upon  the  dehydration  of  surface 
clay  does  not  reveal  any  such  peculiarity. 

Upon  further  heating,  the  surface  clay  loses  weight 
until  75U°C  is  reached,  where  it  comes  to  constant  weight. 
The  total  loss  of  4.55%  is  very  low,  hut  it  is  due  to  the 
small  amount  of  water  of  crystallization,  and  carbon^. 
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DISCUSSION  OP  RESULTS.     PART  II. 

After  reaching  constant  weight  at  the  various  tem- 
peratures, the  clay  samples  were  covered  with  distilled  water 
and  allowed  to  stand  at  70°P  for  two  weeks-    At  the  end  of 
this  time  all  samples  were  again  dried  at  110°C  to  constant 
weight.    Any  gain  in  weight  over  the  dehydrated  weight  was 
considered  due  to  rehydration  or  reah sorption. 

Prom  study  of  the  curve  it  can  be  seen  that  the  largest 
gain  in  weight  is  at  350°C     The  gain  at  950°C  is  .05$  which 
may  be  considered  as  practically  nil  since  the  accuracy  of  the 
experiment  is  scarcely  .05$.     Prom  the  curve  we  see  that  clay 
gains  weight  faster  between  200°C  and  400°C  than  at  any  other 
temperature . 

Hursh-1-,  Llontgomery  and  Brown    found  that  the  volume 
shrinkage  of  surface  clay  underwent  the  most  rapid  change  be- 
tween 300°-400°C.     It  may  also  be  noted  that  the  clay  studied 
in  each  experiment  changed  from  dark  brown  to  a  light  salmon 
red  at  350°C     Prom  the  above  facts  it  can  be  readily  seem  that 
this  clay  undergoes  most  pronounced  changes  in  physical  struct- 
ure between  300°C  and  450°6-    Beyond  y50°C  we  can  safely  consi- 
der this  clay  inert  as  regards  rehydration. 


1    Hursh    Vol.  14,  Trans.  Amer.  Cer.   Society,  p.  811. 

2.  Montgomery  and  Brown    Vol.  14,  Trans.  Amer.  Cer.  Soc.  p.  709 
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CONCLUSIONS. 

1.  Surface  clay  loses  the  principal  part  of  its 
volatile  constituents  below  65C°C 

2.  Shows  a  gain  in  weight  "between  350°C  and  400°C. 

3.  Becomes  completely  dehydrated  at  750°C. 

4.  Clay  calcined  at  350°C  rehydrates  most  rapidly. 

5.  Any  temperature  above  110°C  produces  a  permanent 
change  in  the  clay.     The  colloidal  material  tends  to  change 
from  the  hydrogel  to  the  set  gel  as  the  temperature  rises. 

At  temperatures  above  350°C  the  mineral  constituents  begin  to 
evolve  their  chemical  water,  and  as  the  temperature  rises  the 
stability  of  the  secondary  compounds  is  increased.     Thus  at 
95C°C  we  find  this  clay  to  be  stable  against  rehydration. 

Conclusion  number  five  may  be  taken  to  mean  that  if 
the  surface  clay  is  to  be  free  from  rehydration  it  must  have 
been  burned  to  at  least  95C°C  or  1688°P.     The  importance  of 
this  minimum  temperature  can  not  be  over-estimated  since  hy- 
dration results  in  disintegration  and  failure  of  the  product 
into  7/hich  this  clay  has  been  formed. 

To  burners  of  surface  clay  ware  950°C  or  1688°F  may 
seem  much  lower  than  those  at  present  in  use,  but  if  careful 
measurements  were  made  it  would  be  found  that  some  of  the  ware 
does  not  receive  sufficient  heat  treatment  to  become  completely 
inert  and  is  liable  to  reabsorption  of  water  and  consequent 
disintegration.     Examples  of  this  in  salmon  colorec  brick  and 
tile  are  frequently  observed. 


